Background: Congenital agenesis of the Fallopian tube and ovary is a rare condition. Although several cases have been published on this condition, none have reported surgical menopause. We present two cases of congenital unilateral tubal and ovarian absence leading to surgical menopause.
retroperitoneal. The patient was started on oral contraceptive pills, but two years later, her right lower quadrant pain recurred. Ultrasound and CT scans showed a large pelvic mass with no identification of the left ovary. The uterus and kidneys bilaterally were normal. During the second laparoscopy, the right ovary was found to be necrotic and torsed ( Figure 1A ) with blood in the pelvis, and a laparoscopic right salpingo-oophorectomy was performed. The left Fallopian tube again appeared blunted with a possible retroperitoneal rudimentary ovary ( Figure 1B ). After surgery, the patient reported hot flashes and amenorrhea, and was referred to the Reproductive Endocrinology office. Laboratory studies were consistent with menopause, including an FSH of 35 mIU/ml and an anti-Mullerian hormone level of < 0.3 ng/ml. She was started on vitamin D supplementation and combination estrogen plus progestin patch hormone therapy. She was counselled that she would require donor egg or adoption in the future if she desired children.
Case 2
A 31-year-old nulliparous woman presented to the gynecology office due to increasing abdominal girth, left upper quadrant pain, and frequent menses. Menarche was at age 11 years, and menses were previously regular. She had no significant medical history or prior gynecological surgeries. A pelvic ultrasound revealed a cystic left adnexal mass, 26 cm in its largest diameter, and a normal uterus. A subsequent MRI showed multiple septations and solid components within the mass, with a normal uterus and normal kidneys. Tumor markers were drawn and included a CEA of 5.3 ng/ml and a CA-125 of 105 units/ml. Due to concerns about cancer, a laparotomy with left salpingo-oophorectomy, omentectomy, and appendectomy was performed by a gynecologic oncologist. A large left ovarian mass was resected, identified as a mucinous cystadenocarcinoma of low malignant potential (ovarian cancer stage 1A). At surgery, an exploration of the abdomen revealed the absence of a right Fallopian tube and ovary and a normal uterus. No further surgery or chemotherapy was recommended. The patient then reported
Introduction
Unilateral absence of a portion of the Fallopian tube with adjacent ovarian agenesis is an uncommon condition. Its incidence has been reported to be 1:11,240 based on a retrospective surgical report from one hospital, although the true incidence in the general population is unknown [1] . Two causes of ovarian agenesis have been proposed previously. Ovarian torsion occurring during fetal life may give rise to necrosis and autoamputation of the tube and ovary [2] . Alternatively, the organs may be absent due to a defect in development of the Mullerian and mesonephric systems [3] . Although several studies report cases of unilateral ovarian absence [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] , we are unaware of cases in which premature surgical menopause resulted (Table  1) . We report two cases of unilateral ovarian absence discovered during surgery of the contralateral ovary that resulted in undesired premature menopause.
Case Presentation Case 1
A 13-year-old nulliparous female presented to our Reproductive Endocrinology office with hot flashes and amenorrhea. Menarche began at age 11. Her history was significant for ovarian torsion occurring twice in the past two years, each requiring laparoscopy by her gynecologist. During the first laparoscopy, the right ovary was detorsed successfully, and a benign luteinized follicular ovarian cyst was removed. It was noted that the short left tube was clubbed with fimbria not identified, and the left ovary appeared to be small and Page -02 ISSN: 2332-3442 hot flashes and amenorrhea, and was referred to the Reproductive Endocrinology office. A transvaginal ultrasound revealed a normal uterus, an absent left ovary, and a right ovary that could not be visualized. Further laboratory evaluation confirmed menopausal status including an FSH of 82.7 mIU/ml and an anti-Mullerian hormone level of 0.3 ng/ml. The patient was started on oral estrogen and progestin therapy and vitamin D supplementation. She was interested in fertility, and was given information about the donor egg program.
Discussion
Congenital unilateral agenesis of the ovary and Fallopian tube is a relatively unknown and unappreciated condition. Two possible etiologies of the condition have been reported: adnexal torsion and failure of embryologic development of the Mullerian and mesonephric system [2, 3] .
Adnexal torsion of a long ovarian pedicle or mesosalpinx can lead to avascular necrosis, separation of tissue, and resorption, which can explain unilateral absence of the ovary. Torsion is associated with severe abdominal pain in adults, but may go unnoticed in childhood or fetal life. Fetal ovarian cysts have been confirmed in two small studies [13, 14] . In these reports, 9-35% had prenatal resolution of the cysts. However, 10-29% of infants had confirmed ovarian torsion. The incidence of torsion did not differ between complex and simple cysts, or between cyst sizes less than or greater than 40 mm diameter [14] . Given that ovarian torsion can occur in utero, the ovarian torsion hypothesis as a cause of ovarian absence is possible especially if remnants of the torsed fetal tissue are found during subsequent surgery. Uckuyu et al. described three such cases [2] . Furthermore, two additional cases have been reported in which ovarian masses were found in other intra-abdominal structures, also suggesting adnexal torsion as the etiology [12, 15] . Neither of our patients had a known history of ovarian cysts during fetal life or early childhood, yet both had cysts during adolescence or early adulthood. We speculate that either or both of our patients had unnoticed cysts in the past that caused ovarian torsion as a mechanism for their ovarian and tubal absence.
Unilateral agenesis of the ovary and Fallopian tube may also be explained by a defect localized in the genital ridge caudal to the Mullerian duct or a defect in the development of the entire Mullerian system [3] . Such a hypothesis was supported by findings of other Mullerian anomalies during the evaluation of patients with ovarian agenesis [4, 6] . In our cases, both patients had CT scans during their care showing a normal uterus, kidneys, and collecting system, suggesting that Mullerian and mesonephric duct dysgenesis were not the cause of their unilateral ovarian and tubal absence.
Both of our cases resulted in undesired surgical menopause. The first case experienced torsion twice during puberty. During the first laparoscopy, a retroperitoneal ovarian remnant and proximal tubal segment were identified. It is possible that an oophoropexy could have been performed at this time, and thus prevented the subsequent torsion, necrosis, and surgical menopause. This case highlights the importance of considering oophoropexy to prevent recurrence and thus preserve fertility if the contralateral ovary is not clearly present or if there is an elongated utero-ovarian ligament. The procedure can be performed laparoscopically with plication of the uteroovarian ligament, fixation of the ovary to the pelvic side wall or to the uterosacral ligament all using nonabsorbable suture [16] .
Our second case had no history of ovarian torsion during childhood or adulthood, and was found to have congenital ovarian absence after undergoing laparotomy. A large mucinous cystadenoma of low malignant potential was identified. Childhood ovarian cysts include a small proportion of mucinous tumors [17] , most of which are borderline or of low malignant potential [17, 18] . While only 10% of mucinous adenocarcinomas are bilateral [19] , it is possible that she may have had an earlier mucinous tumor that resulted in torsion.
Unilateral absence of the adnexa may reduce the probability of becoming pregnant, especially if the etiology is likely due to an ovarian cyst and torsion. Both cases presented with unilateral ovarian agenesis that was discovered during surgery. Both resulted in removal of the contralateral ovary due to an ovarian cyst, leading to unwanted surgical menopause. Fortunately, the uterus was conserved for these patients, leaving them the option of receiving donor eggs for pregnancy.
